Introduction
Strain P101 T (= DSM 43017 = ATCC 15386 = JCM 3036 = NCIMB 9602) is the type strain of Saccharomonospora viridis, and the type species of the genus Saccharomonospora [1, 2] , which currently contains eight species [3] . Although phylogenetically a member of the Gram-positive actinomycetes, already the initial report on S. viridis strain P101 T noticed the astonishing feature of the organism to be Gram-negative, despite showing the typical mycelium morphology of Saccharomonospora [2] . Like in other actinomycetes, spores of S. viridis are readily dispersed in air, and the prolonged exposure to spores can apparently result in acute respiratory distress (farmer's lung disease) which may lead to irreversible lung damage [4, 5] . Here we present a summary classification and a set of features for S. viridis P101 T , together with the description of the complete genomic sequencing and annotation.
Classification and features
Members of the species S. viridis have been isolated or molecularly identified on several occasions from hot composts in Europe and USA [12] [13] [14] 17] , and also from soil in Japan [1] . One novel, yet unpublished, cultivated member of the species has been reported by Lu and Liu from Chinese soil (AF127525). Uncultured clone sequences with significant (99%) sequence similarity were observed from composting mass in China (AM930281 and AM930338). Screening of environmental genomic samples and surveys reported at the NCBI BLAST server indicated no closely related phylotypes that can be linked to the species or genus, with the closest matches (about 90% sequence similarity) to strain P101 T 16S rRNA identified in a marine metagenome from the Sargasso Sea [18] . Figure 1 shows the phylogenetic neighborhood of S. viridis strain P101 T in a 16S rRNA based tree. The sequences of all three copies of the 16S rRNA gene are identical and perfectly match the previously published 16S rRNA sequence generated from NCIMB 9602 (Z38007).
Figure 1. Phylogenetic tree of S. viridis strain P101
T and all type strains of the genus Saccharomonospora inferred from 1,474 aligned characters [19, 20] of the 16S rRNA gene under the maximum likelihood criterion [21] . The tree was rooted with all type strains of the members of the genus Prauserella, another genus in the family Pseudonocardiaceae. The branches are scaled in terms of the expected number of substitutions per site. Numbers above branches are support values from 1,000 bootstrap replicates if larger than 60%. Lineages with type strain genome sequencing projects registered in GOLD [22] are shown in blue, published genomes in bold.
The hyphae of the vegetative mycelium of strain P101 T are branched and sometimes show curved endings [12] . Single spores are observed only on the aerial mycelium either directly on the hyphae or on short sporophores (Table 1 and Figure 2 ). The spores are oval, 0.9-1.1 µm × 1.2-1.4 µm in size. Only very occasionally two spores are observed. The aerial mycelium is either grayish green in color, or turns from white to greenish as on Czapek Agar. The optimal temperature for growth is 55°C, but 45°C for aerial mycelium formation and pigment production. At 37°C and 60°C the growth is very limited and without aerial mycelia. No growth occurs at 27°C and 70°C [12] . Strain P101 T has been observed to be sensitive to a variety of phages [11] . Members of S. viridis are apparently able to metabolize pentachlorophenol but not other chlorophenols [14] . It was suggested that S. viridis metabolizes PCP by conjugation to form a more polar transformation product, but, unlike other PCP-degrading bacteria, the organism is incapable of effecting total degradation of the xenobiotic [14] . Microorganisms such as S. viridis may therefore contribute to PCP removal by microbial communities in situ, despite being unable to completely mineralize chlorophenols in pure culture [14] . S. viridis produces a thermostable α-amylase which forms 63% (w/w) maltose on hydrolysis of starch [23] . Maltotriose and maltotetraose are the only intermediate products observed during this reaction, with maltotriose accumulating to 40% (w/w). Both unimolecular and multimolecular mechanisms (transfers and condensation) have been shown to occur during the concentration-dependent degradation of maltotriose and maltotetraose. Such reactions result in the almost exclusive formation of maltose from maltotriose at high initial concentration [23] . S. viridis produces thermoviridin, an antibiotic that is primarily active against the Gram-positive bacteria (growth inhibition) [2, 11] . At higher concentrations, also Gram-negative bacteria were growthinhibited [2] .
Chemotaxonomy
The murein of P101 T is of cell wall type IV. It contains meso-diaminopimelic acid in the peptidoglycan and arabinose and galactose in whole-cell hydrolysates (sugar type A). Mycolic acids and teichonic acids were not reported. Strain P101 T con-tains menaquinones MK-9(H4) (60%) and MK-8(H4) (20 to 30%). The combination of the tetrahydromultiprenyl menaquinones MK-9(H4) and MK-8(H4) is characteristic for the genus Saccharomonospora [11] . The major cellular fatty acids are saturated, iso-branched acids with 16 and 18 carbon atoms, and 2-hydroxydodecanoic acids. Details are described in the Compendium of Actinobacteria [10] . Phosphatidylethanolamine, hydroxy-phosphatidyl-ethanolamine, and lyso-phosphatidyl-ethanolamine were identified as the main phospholipids. Evidence codes -IDA: Inferred from Direct Assay (first time in publication); TAS: Traceable Author Statement (i.e., a direct report exists in the literature); NAS: Non-traceable Author Statement (i.e., not directly observed for the living, isolated sample, but based on a generally accepted property for the species, or anecdotal evidence). These evidence codes are from the Gene Ontology project [16] . If the evidence code is IDA, then the property was observed for a living isolate by one of the authors, or an expert mentioned in the acknowledgements. 
Genome sequencing and annotationGenome project history
This organispm was selected for sequencing on the basis of its phylogenetic position, and is part of the Genomic Encyclopedia of Bacteria and Archaea project. The genome project is deposited in the Genome OnLine Database [22] and the complete genome sequence in GenBank. Sequencing, finishing and annotation were performed by the DOE Joint Genome Institute (JGI). A summary of the project information is shown in Table 2 .
Growth conditions and DNA isolation
S. viridis strain P101 T , DSM 43017, was grown in DSMZ medium 535 (Trypticase soy broth, ) at 45°C. DNA was isolated from 1-1.5 g of cell paste using Qiagen Genomic 500 DNA Kit (Qiagen, Hilden, Germany) with a modified protocol, st/FT, for cell lysis, as described in Wu et al. [24] . 
Genome annotation
Genes were identified using GeneMark [26] as part of the genome annotation pipeline in the Integrated Microbial Genomes Expert Review (IMG-ER) system [27] , followed by a round of manual curation using the JGI GenePRIMP pipeline (http://geneprimp.jgi-psf.org) [28] . The predicted CDSs were translated and used to search the National Center for Biotechnology Information (NCBI) nonredundant database, UniProt, TIGRFam, Pfam, PRIAM, KEGG, COG, and InterPro databases. The tRNAScanSE tool [29] was used to find tRNA genes, whereas ribosomal RNAs were found by using the tool RNAmmer [30] . Other non coding RNAs were identified by searching the genome for the Rfam profiles using INFERNAL (v0.81) [31] . Additional gene prediction analysis and manual functional annotation was performed within the Integrated Microbial Genomes (IMG) platform [32] .
Metabolic network analysis
The metabolic Pathway/Genome Database (PGDB) was computationally generated using Pathway Tools software version 12.5 [33] and MetaCyc version 12.5 [34] , based on annotated EC numbers and a customized enzyme name mapping file. It has undergone no subsequent manual curation and may contain errors, similar to a Tier 3 BioCyc PGDB [35] .
Genome properties
The genome is 4,308,349 bp long and comprises one main circular chromosome with a 67.3% GC content ( Table 3 and Figure 3 ). Of the 3,970 genes predicted, 3,906 were protein coding genes, and 64 RNAs; 78 pseudogenes were also identified.
The majority of the protein-coding genes (71.2%) were assigned with a putative function, while the remaining ones were annotated as having hypothetical function. The properties and the statistics of the genome are summarized in Table 3 . The distribution of genes into COGs functional categories is presented in Table 4 and a cellular overview diagram is presented in Figure 4 , followed by a summary of metabolic network statistics shown in Table 5 . 
